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1, (previously presented) 



A hard disk drive, con^rising: 



at lease one storage disk; 

at least one drive controller reading data from and writing data to the disk, the drive 
controller executing logic comprising: 

executing a scrub cycle including: 

reading at least one data unit; 

determining whether an error exists in the data unit, and if so, undertaking at least 
one of: recording the error, or reporting the error; 

executing the reading and determining logic for subsequent data units; 
if a user request for at least one of: a data read, or a data write, is received, interrupting the 
scrub cycle to fulfill die request, and then waiting a delay period after fulfilling all user requests in 
a user request queue prior to resuming the scrub cycle, wherein the delay period is an adaptive delay 
period that depends on at least one of: a frequency, or a number, of user requests received from the 
RAID controller. 

2, (original) Tlie disk drive of Claim 1, in combination with a RAID system, wherein the user 
request is received by the drive controller from a RAID controller. 



3. 4. (canceled). 
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5. (original) Ttic dislc drive of Claim U wherein the dislc drive is partitioned into data 1>ands» die 
drive controller maintaining a table indicating at least recent accesses to bands. 

6. (original) The disk drive of Claim 1, coit5)rising executing the scrub cycle on data immediately 
adjacent on die disk to data that is subject to a user request* as part of fulfilling the request. 

7. (original) The disk drive of Claim 1 , coiiq)rismg executing die scrub cycle on first data that has 
been written more recently than second data, and then scrubbing the second data. 

8. (original) The disk drive of Claim 1 , conqprising executing die scrub cycle on areas of the disk 
that have been more frequently accessed than other* less frequently used areas, and then scrubbing the less 
frequently used areas. 

9. ft>reviously presented) A hard disk drive, comprising: 

at least one storage disk; 

at least one drive controller reading data from and writing data to die disk, the drive 
controller executing logic comprising: 

executing a scrub cycle including: 



reading at least one data unit; 



determining whether an error exists in the data unit, and if so, undertaking at least 



one of: recordmg die error, or reporting the error; 
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executing the reading and determining logic for subsequent data units; 



if a user request for at least one: a data read, or a data write, is received, and if a current 
scrub rate exceeds a threshold rate, interrupting the scrub cycle to Mm the request, and then 
resuming the scrub cycle, and otherwise not interrupUng at least an existing scrub read of the scrub 
cycle* 

10. (original) The disk drive of Qaim 9, in ci^nbination with a RAID system, wherein the user 
request is received by the drive controller from a RAID controller. 

1 1 . (origmal) The disk drive of Claim 10, comprising waiting a delay period after fulfill ing all user 
requests in a user request queue prior to resuming the scrub cycle. 

12. (previously presented) The disk drive of CJaim 1 1 . wherein the delay period is an adaptive 
delay period tliat depends on at least one of: a frequency, or a number, of user requests received from the 
RAID controller. 

13. (original) The disk drive of Claim 9, wherein the disk drive is partitioned into data bands, the 
drive controller maintaining a table indicating at least recent accesses to bands. 

14. (original) The disk drive of Claim 9, comprising executing the scrub cycle on data immediately 
adjacent on the disk to data that is subject to a user request as part of fulfilling the request. 
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15. (original) The disk drive of Claim 9, oonfq>rising executing the scnib cycle on first data that has 
been written more recently dian second data, and then scrubbing the second data. 

16. (originai) The disk drive of Claim 9, coniprising executing ttie scrub cycle on areas of the disk 
that have been more frequently accessed than other, less frequently used areas, and then scrubbing the less 
frequently used areas. 

17. (previously presented) A hard disk drive, conq^rising: 

at least one storage disk; 

at least one drive controller reading data from and writing data to the disk, the drive 
controller executing logic comprising: 

executing a scrub cycle including: 

reading at least one data unit; 

determining whether an error exists in the data unit, and if so, undertaking at least 
one of: recording the error, or reporting the error; 

executing the reading and determining logic for subsequent data units, wherein the 
scrub cycle is executed on first data that has been written more recently than second data, and 
tlien is executed on the second data, wherein if a user request for at least one; a data read, 
or a data write, Is received, and if a current scrub rate exceeds a threshold rate, interrupting 
the scrub cycle to fulfill the request, and then resuming the scrub cycle, and otherwise not 
interrupting at least an existing scrub read of the scrub cycle. 

1189.12.AM I 
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18. (previously presented) The hard disk drive of Claim 17, wbereia if a user request for at least 
one of; a data read, or a data write, is received, interrupting the scrub cycle to fulfill the request, and then 
resuming the scrub cycle. 

19. (original) The disk drive of Claim 18, in combination with a RAID system, wherein the user 
request is received by the drive controller from a RAID controller. 

20. (canceled). 

21 . (currently amended) A hard disk drive, comprismg: 

at least one storage disk; 

at least one drive controller reading data from and writing data to the disk, the drive 
controller executing logic comprising: 

executing a scrub c^cle including: 
receiving a user data request; 

expanding the request to include one or more adjacent data scrub units; 
scrubbing the data scrub unit while servicing the request; and 

determining whether an error exists in the data scrub unit, and if so, undertaking at 
least one of: recording the error, or reporting the erro r^ wherein if a u&er request for at least 
one of: a data read, or a data write, is received, and if a current scrub rate exceeds a 
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thresliold rate, interrupting the scrub cvcle Co fulfill the request, and then resuming the scrub 



cycle, and otherwise not interrupting at least an existing scrub read of flie scrub cvcle 



22. (previously presented) The hard disk drive of Claim 21 , wherein if a user request for at least 
one of: a data read, or a data write, is received, interrupting the scrub c^cle to fulfill the request, and then 
resuming the scrub cycle, 

23. (original) The disk drive of Claim 22, in combination with a RAE) system, wherein the user 
request is received by the drive controller from a RAID controller. 

24. (canceled). 



25. (previously presented) A hard disk drive, comprising: 
at least one storage disk; 

at lease one drive controller reading data from and writing data to the disk, the drive 
conuroller executing logic comprising: 

executing a scrub cycle including: 

reading at least one data unit; 

determining whedier an error exists in the data unit, and if so, undertaking at least 
one of: recording the error, or reporting the error; 



llt»>l2.AMI 



PAGE 7110'RCVD AT mim 11:54:52 AM [Eastern OaylpTime]' SVR:USPTO-EFXRF-$/24' DNIS:2738300 ' CSID:16193388078' DURATION (mm-ss):02'14 



FROM ROGITZ 619 338 8078 



(FRI)JUN 30 2006 8:53/ST. 8:52/No. 6833031344 P 8 



CASE NO.J HSUf920030169USl PATENT 
Scri^ No.: 10/629,675 FUed: July 29, 2003 

June 30» 2006 
Page 8 



executing the reading and detennining logic for subsequent data units, wherein the 
scrub cycle is executed on areas of the disk that have been more frequently accessed than 
other, less frequently used areas, and then is executed on the Jess frequently used areas, 
wherein if a user request for at least one: a data read« and a data write, is received, and if 
a current scrub rate exceeds a Oireshold rate, interrupting the scrub cycle to fulfill the 
request, and then resuming the scrub cycle, and otherwise not interrupting at least an existing 
scrub read of the scrub cycle. 

26. (previously presented) The hard disk drive of Claim 25, wherein if a user request for at least 
one of: a data read, or a data write, is received, interrupting tlie scrub cycle to fulfill the request, and then 
resuming the scrub cycle. 

27. (original) The disk drive of Claim 26, in combination with a RAID system, wherein the user 
request is received by the drive controller fi-om a RAID controller. 

28. (canceled). 
29» (canceled)^ 
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